(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property 
Organization 

International Bureau 

(43) International Publication Date 
30 June 2005 (30.06.2005) 




PCT 



iiiiimiiiii iiiir 

(10) International Publication Number 

WO 2005/059654 Al 



(51) International Patent Classification 7 : 
(21) International Application Number: 



G03F7/20 



PCT/EP2004/014219 

(22) International Filing Date: 

14 December 2004 (14.12.2004) 



(25) Filing Language: 

(26) Publication language: 



English 
English 



(30) Priority Data: 






10/734,623 


15 December 2003 (15.12.2003) 


US 


60/530,623 


19 December 2003 (19.12.2003) 


US 


60/544,967 


13 February 2004 (13.02.2004) 


us 


60/568,006 


4 May 2004 (04.05.2004) 


us 


60/591,775 


27 July 2004 (27.07.2004) 


us 


60/592,208 


29 July 2004 (29.07.2004) 


us 


60/612,823 


24 September 2004 (24.09.2004) 


us 



(71) Applicant (for all designated Stales except US): CARL 
ZEISS SMT AG IDE/DEJ; Carl-Zeiss-Str. 22, 73447 
Oberkochen (DE). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): SHAKER, David 
[US/US]; 56 Drake Lane, Fairfield, CT 06430 (US). 
BEDER, Susannc [DE/DE]; Brandenburger Strasse 59, 
73431 Aalen (DE). SCHUSTER, Karl-Heinz [DE/DE]; 
Rechbergstrasse 24, 89551 Konigsbronn (DE). 

(74) Agent: MULLER-RISSMANN, Werner; Carl Zeiss AG, 
Patentabteilung, 73446 Oberkochen (DE). 



(81) Designated States (unless otherwise indicated, for every 
kind of national protection available): AE, AG, AL, AM, 
AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN, 
CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI, 
GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE, 
KG, KP, KR, KZ, LC, LK, LR, LS, LT, LU. LV, MA, MD, 
MG, MK, MN, MW, MX, MZ, NA, NT, NO, NZ, OM, PG, 
PH, PL, PT, RO, RU, SC, SD, SE, SG, SK, SL, S Y, TJ, TM, 
TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, YU, ZA, ZM, 

zw. 

(84) Designated States (unless otherwise indicated, for every 
kind of regional protection available): ARIPO (BW, GH, 
GM, KE, KS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM, 
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 
European (AT, BE, BG, CI1, CY, CZ, DE, DK, EE, ES, FI, 
FR, GB, GR, HU, IE, IS, IT, LT, LU, MC, NL, PL, PT, RO, 
SE, SI, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, 
GQ, GW, ML, MR, NE, SN, TD, TG). 

Declarations under Rule 4.17: 

— as to applicants entitlement to apply for and be granted 
a patent (Rule 4.17(H)) for the fallowing designations AE, 
AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, 
CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, 
EG, ES, FI, GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, 
JP, KE, KG, KP, KR, KZ EC, LK, LR, LS, LT, LU, LV, MA, 
MD, MG, MK, MN, MW, MX, MZ, NA, Nf, NO, NZ, OM, 
PG, PH, PL, PT, RO,RU, SC, SD, SE, SG, SK, SL, SM, SY, 
TJ, TM, TN, TR, TT, TZ, UA, UG, UZ VC, VN, YU, ZA, 
TM, ZW, ARIPO patent (BW, GH, GM, KE, LS, MW, MZ 
NA, SD, SL, SZ TZ UG, ZM, ZW), Eurasian patent (AM, 
AZ, BY, KG, KZ, MD, RU, TJ, TM), European patent (AT, 

[Continued on next page J 



jj= (54) Title: OBJECTIVE AS A MTCROI .TTHOGR APHY PROJECTION OBJECTIVE WITH AT LEAST ONE LTQUID LENS 



IMI2 



IT) 

as 




w (57) Abstract: The invention relaies to an objective designed as a microlilhography projection objective for an operating wavelength. 
O The objective has a greatest adjustable image-side numerical aperture NA, at least one first lens made from a solid transparent body, 
in Particular glass or crystal, with a refractive index n L and at least one liquid lens (F) made from a transparent liquid, with a re- 
fractive index NF. At the operating wavelength the first lens has the greatest refractive index n L of all solid lenses of the objective, 
the refractive index n F of the at least one liquid lens (F) is bigger than the refractive index n L of the first lens and the value of the 
numerical aperture NA is bigger than 1. 
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